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ABSTRACT
Objective: To identify the combination of factors most
protective of developmental delay at age 2 among
children exposed to poor maternal mental health.
Design: Observational cohort study.
Setting: Pregnant women were recruited from primary
healthcare offices, the public health laboratory service
and community posters in Calgary, Alberta, Canada.
Participants: 1596 mother–child dyads who
participated in the All Our Babies study and who
completed a follow-up questionnaire when their child
was 2 years old. Among participants who completed
the 2-year questionnaire and had complete mental
health data (n=1146), 305 women (27%) were
classified as high maternal mental health risk.
Primary measures: Child development at age 2 was
described and a resilience analysis was performed
among a subgroup of families at maternal mental
health risk. The primary outcome was child
development problems. Protective factors were
identified among families at risk, defined as maternal
mental health risk, a composite measure created
from participants’ responses to mental health life
course questions and standardised mental health
measures.
Results: At age 2, 18% of children were classified
as having development problems, 15% with
behavioural problems and 13% with delayed social–
emotional competencies. Among children living in a
family with maternal mental health risk, protective
factors against development problems included
higher social support, higher optimism, more
relationship happiness, less difficulty balancing work
and family responsibilities, limiting the child’s screen
time to <1 hour per day and the child being able to
fall asleep in <30 min and sleeping through the night
by age 2.
Conclusions: Among families where the mother has
poor mental health, public health and early
intervention strategies that support interpersonal
relationships, social support, optimism, work–life
balance, limiting children’s screen time and
establishing good sleep habits in the child’s first
2 years show promise to positively influence early
child development.

Strengths and limitations of this study
▪ A community-based multimethods recruitment
strategy was implemented to obtain a socioeconomically and ethnically diverse sample of
women representative of the parenting population in Calgary, Canada.
▪ Comprehensive questionnaire and medical record
data were collected spanning pregnancy, birth,
early postpartum and early childhood providing a
unique opportunity to consider multiple protective factors for child development in the context
of poor maternal mental health.
▪ The primary outcome, child development problems, was based on parent report on standardised measures, not clinical diagnoses, and
therefore the possibility for misclassification
must be considered when interpreting the findings of this analysis.
▪ The sociodemographics of participants, including
the percentage with higher household incomes,
secondary education and committed relationships, while representative of the pregnant and
parenting population in an urban centre in
Canada, may be higher than that observed in
other populations, and therefore the generalisability of our findings to other populations
should be interpreted with caution.
▪ Attrition of the longitudinal sample may further
limit generalisability.

INTRODUCTION
A developmental delay is described as not
reaching a developmental milestone by the
expected age.1 Recent studies in Canada and
the USA suggest that developmental delays
affect an estimated 11–21% of preschool
aged children.2 3 By kindergarten, at ∼age
5 years, current population-level data in
Canada suggest that the percentage of children with a developmental vulnerability is
25–30%.4
Early developmental delays are associated
with future negative outcomes including
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lower school readiness and poor school performance.5 6
Social–emotional delays and behavioural problems at
preschool age are associated with later negative outcomes at school age including ongoing behaviour problems,7 8 psychiatric disorders8 and negative social
outcomes including less social acceptance9 and a limited
ability to form and maintain quality friendships.10
Maternal depression is an established risk factor for
child developmental delay.11 In a recent review, maternal
mental health problems in pregnancy and/or the postpartum period were found to increase the likelihood that
school age children experienced suboptimal global,
behavioural, cognitive and socioemotional development.11 Poor maternal mental health is common, with
recent studies reporting that 25% of women are affected
at some time between conception and 1 year postpartum.12 Therefore, children whose mothers experience
poor mental health represent a signiﬁcant high-risk
group for early developmental delay. Despite this adversity, some children do not experience any delay in development and seem to have a resilience that suggests there
may be factors that can play a protective role. A better
understanding of protective factors has important implications for public health and early intervention strategies
to optimise early child development.
Early child development is a dynamic process occurring
over time and inﬂuenced by genetics, in utero development and prenatal and postnatal environmental factors.13
Consequently, a comprehensive investigation of factors
across pregnancy, birth, early postpartum and early childhood would provide the strongest evidence to inform
early identiﬁcation and intervention. The All Our Babies
(AOB) study, with its prospective data collection strategy
including ﬁve questionnaires from mid-pregnancy to
2 years postpartum, provides a unique opportunity to consider multiple protective factors for child development in
the context of poor maternal mental health.
The objective of the present study was to describe
child development at age 2 and to identify factors most
protective of developmental and behavioural problems
among a subgroup of children exposed to poor maternal mental health.
METHODS
The AOB study is a prospective community-based pregnancy cohort of ∼3000 women and their children.14
Women were recruited during pregnancy and asked to
complete three questionnaires and to consent to provide
the research team with access to their obstetrical and
birth records. Those who consented to be contacted for
future research were asked to participate in subsequent
follow-up questionnaires when their child was 1 and
2 years old.
Participant recruitment
The initial sample for the AOB cohort was obtained
through a community-based recruitment strategy
2

involving primary healthcare ofﬁces, community posters
and the public health laboratory service (Calgary
Laboratory Service). This multimethod strategy was
designed to obtain a socioeconomically and ethnically
diverse sample of women representative of the parenting
population in an urban Canadian centre. Recruitment
began in May 2008 and was completed in December
2010. Women were eligible to participate in the AOB
study if they were <24 weeks and 6 days gestation at the
time of enrolment, they were 18 years of age or older,
they lived in the greater Calgary area and they were able
to complete a written questionnaire in English. Women
were excluded from the AOB study if they planned to
move outside the greater Calgary area during their pregnancy. Detailed descriptions of the AOB study design and
methods have previously been described.14
Participant follow-up
Eligible participants for each follow-up questionnaire
were contacted and invited to participate over the telephone. At follow-up waves, only those participants who
were deemed eligible according to their child’s age were
mailed questionnaires. Starting at the 1 year follow-up,
the sample size decreased due to timing of questionnaire
design and implementation, ethics approval, funding constraints and attrition. Women who agreed to participate
were mailed a written questionnaire and a postage paid
return envelope to return the completed questionnaire
to the research team. Participants were contacted if questionnaire data were missing or clariﬁcation of responses
was required. Participants who did not return the completed questionnaire were contacted by telephone and
email to provide an opportunity for a repeat mail-out or
to complete the questionnaire over the phone.
Data collection
The AOB questionnaires were developed with input
from healthcare providers, epidemiologists and community programme experts. Standardised measures were
included as part of the questionnaires when available.
Main outcome: child development
Two standardised instruments: (1) the Ages and Stages
Questionnaire (ASQ)15 and (2) the Brief Infant-Toddler
Social and Emotional Assessment (BITSEA)16 17 were used
to measure the primary outcome of child development.
The ASQ measures ﬁve domains of development
(communication, gross motor, ﬁne motor, problem
solving and personal–social).15 The ASQ shows excellent
indices of reliability and validity.18 In accordance with
the author’s scoring instructions, the risk category of
each domain was deﬁned as scoring 1 SD below the
mean of the ASQ normative data, which classiﬁes children as scoring in at least the ‘monitoring zone’ and
potentially the ‘referral zone’.15 At 2 SDs below the
mean, children are considered to be in the ‘referral
zone’. Given the low cell sizes for this latter category in
our sample, we used the 1 SD cut-off. An overall
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composite measure of child development was deﬁned as
scoring ‘at risk’ in at least two of the ﬁve domains on
the ASQ, which aligns with an overall proportion of
delay as seen in the literature, ranging from 12% to
16%.19 20
The BITSEA measures child behavioural problems
(aggression, deﬁance, overactivity, negative emotionality,
anxiety and withdrawal) and social–emotional competencies (empathy, prosocial behaviours and compliance).16 17 The two BITSEA subscales have been found
to have satisfactory reliability and validity.16 Using the
standardised scoring cut-offs from the published normative data, children were categorised with behavioural
problems if they scored at or below the 25th centile of
normative data and children were categorised with
delayed social–emotional competencies if they scored at
or below the 15th centile of normative data.17
Maternal mental health risk
Previous research by our team and others has identiﬁed
that the accumulation of adverse experiences confers
the greatest risk to maternal mental health in the postpartum period.11 21 Consequently, we incorporated a life
course approach to the deﬁnition of maternal mental
health risk deﬁned as experiencing two or more of the
following: a history of any abuse; a history of any mental
health disorder; depression or anxiety during pregnancy; depression or anxiety at 4 months postpartum; or
depression or anxiety at 1 year postpartum. Standardised
measures included the Edinburgh Postnatal Depression
Scale (EPDS),22 the Centre for Epidemiologic Studies
Depression Scale (CES-D)23 and the Spielberger State
Anxiety Inventory (SAI).24 This deﬁnition of maternal
mental health risk has been used in previous studies
examining protective factors for child development
in the presence of elevated risk and resilience
analyses.2 21 25
Independent variables
Among the subgroup of families with maternal mental
health risk, protective factors examined included maternal
sociodemographics, maternal social support, maternal optimism, maternal relationship happiness, maternal community resource use, birth outcomes, childcare arrangement,
child sleep habits, child screen time, child physical activity
level, child second language exposure, maternal working
status and parenting outcomes. Standardised measures
included the Medical Outcomes Study Social Support
Survey (MOS-SSS),26 the Life-Orientation Test-Revised
(LOT-R),27 the Parenting Morale Index (PMI)28 and the
National Longitudinal Survey of Children and Youth Social
Support Scale (NLSCY-SSS).29 All potential protective
factors for child development examined in this study are
described in detail in online supplementary appendix A.
Participants provided informed consent at the time of
recruitment and were provided with copies of the
consent form for their records.

Data analysis
Stata (V.12.1) was used to conduct all statistical analyses.
A complete case approach was used for all analyses.
Descriptive statistics were used to describe participant
characteristics and child development outcomes at age
2. Frequencies and percentages were calculated for categorical variables and means and SDs were calculated
for continuous variables.
Among the subgroup of participants exposed to
higher maternal mental health risk, an initial bivariate
analysis was conducted to identify factors that were protective for each of the child development outcomes.
Associations were assessed using Pearson’s χ2 test or
Fisher’s exact test when cell counts were fewer than ﬁve.
Risk factors identiﬁed at the bivariate level based on statistical signiﬁcance at the p<0.10 level were considered
for inclusion in the subsequent multivariable models.
For both child development outcomes, multivariable
logistic regression modelling was conducted to identify
the independent protective factors most strongly associated with child development in the presence of maternal mental health risk. A manual stepwise approach was
used to build the models, with blocks of variables being
added in sequential steps in the following order: (1)
sociodemographic variables; (2) pregnancy and birth
outcome variables; (3) postpartum variables (up to
1 year postpartum); and (4) parenting, childcare environment and community resource use variables (between
1 and 2 years postpartum). To best address the research
objectives, these blocks were ordered conceptually in
temporal order, and from least to most modiﬁable.
Statistical signiﬁcance was set at p<0.05 for inclusion in
the next step of the logistic regression modelling; variables in previous blocks that became non-signiﬁcant on
inclusion of a subsequent block of variables were
removed at the ﬁnal step. Model robustness was checked
by adding in, one at a time, variables that were previously removed. Adjusted ORs with 95% CIs were calculated. Final, parsimonious models are presented.

RESULTS
Maternal participant characteristics
Two-year follow-up questionnaire data were collected
between October 2011 and October 2013. In total, 2106
women from the AOB study were eligible to participate
in the 2-year follow-up, of whom 1596 completed and
returned the questionnaire for a participation rate of
75.2%.
The majority of participants were married or in a
common law relationship (96%), had postsecondary
education (92%), had household incomes above
$60 000 (85%), were born in Canada (81%) and
described their ethnicity as white or Caucasian (82%).
The average age of women at the 2-year follow-up was
33.9 years (SD=4.4). At 2 years postpartum, 13% of
women had symptoms of depression and 15% of women
had symptoms of anxiety (table 1).
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Table 1 Maternal participant characteristics
Characteristic

N

Marital status
Married/common law
Single/separated/divorced/
widowed
Maternal education
High school or less
Some college, university or trade
Postgraduate studies
Total household income (before
taxes and deductions)
>$60 000
$60 000–$79 999
$80 000 or more
Born in Canada
Yes
No
Ethnicity
White/Caucasian
Other
Maternal age, mean (SD)
Depression (CES-D)
No (CES-D<16)
Yes (CES-D≥16)
Anxiety (SAI)
No (SAI<40)
Yes (SAI≥40)

1596

Table 2 Child development outcomes at age 2
N (%)
1536 (96.24)
60 (3.76)

1584
132 (8.33)
1202 (75.89)
250 (15.78)
1303
199 (15.27)
210 (16.12)
894 (68.61)
1585
1276 (80.50)
309 (19.50)
1584
1301 (82.13)
283 (17.87)
1567 33.91 (4.42)
1596
1396 (87.47)
200 (12.53)
1576
1334 (84.64)
242 (15.36)

Data reported from most recent time point available.
CES-D, the Centre for Epidemiologic Studies Depression Scale;
SAI, the Spielberger State Anxiety Inventory.

Child characteristics

N

Communication development (ASQ)
Not delayed
Delayed
Gross motor development (ASQ)
Not delayed
Delayed
Fine motor development (ASQ)
Not delayed
Delayed
Problem-solving development (ASQ)
Not delayed
Delayed
Personal social development (ASQ)
Not delayed
Delayed
Overall child development (ASQ)
0–1 delayed domains
2–5 delayed domains
Social–emotional abilities
(eg, empathy, prosocial behaviours
and compliance; BITSEA)
No problems
Possible deficit/delay range
Behavioural problems
(eg, aggression, defiance,
overactivity, negative emotionality,
anxiety and withdrawal; BITSEA)
No problems
Possible problems

1403

N (%)
1205 (85.89)
198 (14.11)

1408
1217 (86.43)
191 (13.57)
1400
1238 (88.43)
162 (11.57)
1401
1203 (85.87)
198 (14.13)
1407
1183 (84.08)
224 (15.92)
1383
1139 (82.36)
244 (17.64)
1579

1369 (86.70)
210 (13.30)
1580

1344 (85.06)
236 (14.94)

ASQ, the Ages and Stages Questionnaire; BITSEA, the Brief
Infant-Toddler Social and Emotional Assessment.

Comparison of sample characteristics among those
who participated at baseline and those who remained at
follow-up showed that continuing participants were
more likely to have higher socioeconomic status (SES),
to be older, to be in a stable relationship and to be born
in Canada (unpublished results).
Child development outcomes at 2 years
At age 2, 14% of children were identiﬁed with a communication delay, 14% with a gross motor delay, 12% with a
ﬁne motor delay, 14% with a problem-solving delay and
16% with a personal–social delay, using the 1 SD cut-off
(at least the ‘monitoring zone’; table 2). At 2 years of
age, 18% of children scored ‘at risk’ in two or more
domains on the ASQ. Using the BITSEA, 13% of children had delayed social–emotional abilities and 15%
had behavioural problems at age 2 (table 2).
Resilience analysis: protective factors that mitigate the
risk for developmental delay in the context of maternal
mental health risk
Among participants who completed the 2-year questionnaire (and for whom complete mental health data were
available (n=1146)), 305 women (27%) were classiﬁed
as high maternal mental health risk.
4

Among women with mental health risk, 77% had a
history of mental health disorder(s) and 58% had a
history of experiencing abuse. Among women categorised with mental health risk, 20% had symptoms of
depression during pregnancy, 17% at 4 months postpartum, 21% at 1 year postpartum and 30% at 2 years
postpartum. The proportion of women categorised with
mental health risk with anxiety symptoms during pregnancy, 4 months postpartum, 1 year postpartum and
2 years postpartum was 38%, 42%, 47% and 37%,
respectively.
Among children with mothers with high maternal
mental health risk, 18% of children had developmental
problems. Factors most protective of ‘at-risk’ development status at age 2 on the ASQ were having a mother
with higher social support during pregnancy, and more
relationship happiness at 1 year postpartum (table 3).
Among children with mothers with high maternal
mental health risk, 16% of children had delayed social–
emotional abilities. Factors most protective of social–
emotional problems at age 2 on the BITSEA were having
a mother who reported more relationship happiness at
1 year postpartum, less difﬁculty balancing family, work
and other responsibilities and the child being exposed to
<1 hour of screen time per day (table 4).
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Table 3 Model of protective factors for overall child development (ASQ) among children with mothers with high maternal
mental health risk (n=266)
Factor

OR

Social support during pregnancy (MOS-SSS)
Higher (MOS-SSS>69)
2.56
Lower (MOS-SSS≤69)
Ref
Happiness in their relationship at 1 year postpartum
More happiness
2.76
Less happiness
Ref

95% CI

p Value

1.29 to 5.09
.

0.007
.

1.31 to 5.81
.

0.008
.

ASQ, the Ages and Stages Questionnaire; MOS-SSS, the Medical Outcomes Study-Social Support Survey.

Table 4 Model of protective factors for social–emotional development (BITSEA) among children with mothers with high
maternal mental health risk (n=289)
Factor

OR

95% CI

Happiness in their relationship at 1 year postpartum
More happiness
2.34
1.10 to 5.00
Less happiness
ref
.
Mother’s perceived ability to fulfil family, work or other responsibilities when child was 2 years old
It is never or sometimes difficult
2.07
1.02 to 4.20
It is difficult most of the time/it is always difficult
ref
.
Screen time per day (television, movies/DVDs, computer/tablet)
>1 hour
2.23
1.09 to 4.53
1 hour or more
ref
.

p Value
0.028
.
0.044
.
0.027
.

BITSEA, the Brief Infant-Toddler Social and Emotional Assessment.

Among children with mothers with high maternal
mental health risk, 24% of children had behavioural problems. Factors most protective of behaviour problems at
age 2 on the BITSEA were having a mother who
reported higher optimism during pregnancy, less difﬁculty balancing family, work and other responsibilities,
the child being able to fall asleep in <30 min at night
and sleeping through the night by age 2 (table 5).
Given the importance of SES and certain demographic factors (eg, born in Canada, maternal age) for
child development, all ﬁnal multivariable models were
checked for robustness by examining the extent to
which SES or demographic variables confounded the
associations. None of these variables were signiﬁcant
predictors during ﬁnal model building and did not confound the associations for any child outcome.

DISCUSSION
Using a community sample of mothers and children in a
major urban centre in Canada, this study described
developmental problems at age 2 and identiﬁed protective factors for developmental problems in a subgroup of
families with maternal mental health risk. Maternal
mental health risk was common, affecting 27% of
women in our sample, which is similar to previously
reported rates of 25%.12
Poor sleep habits have previously been linked to poor
child developmental outcomes including child behaviour problems,30 poorer learning capacity and academic

performance.31 Our ﬁndings extend this research by
identifying that good sleep habits may act as a protective
factor for child social–emotional and behavioural development when mothers are experiencing poor mental
health. It is hypothesised that having a child who sleeps
well provides mothers, especially those with mental
health concerns, with a reprieve from the demands of
caring for a young child. Consequently, educating and
providing parents with strategies on how to establish
healthy sleep habits, including self-settling skills, may be
a low cost, effective strategy to reduce the risk of adverse
child development outcomes.
The negative consequences of marital dissatisfaction
and marital conﬂict on child development including
insecure parent–child attachment, externalising and
internalising behaviour problems and social difﬁculties
have previously been reported.32 33 Our ﬁndings add
to this research by suggesting that in the presence of
poor maternal mental health, relationship happiness
may protect children from the negative developmental
consequences of poor maternal mental health. Public
health well-baby visits and parenting programmes
could screen mothers of young children for poor
mental health and relationship happiness to assist with
identifying families who may beneﬁt from additional
supports and wellness strategies. Programmes that are
targeted at parents of young children could include
content that addresses the stresses of parenting and
the value of communication and conﬂict resolution
strategies.
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Table 5 Model of protective factors for behavioural development (BITSEA) among children with mothers with high maternal
mental health risk (n=301)
Factor

OR

95% CI

Optimism during pregnancy (LOT-R)
Higher (LOT-R>13)
2.18
1.20 to 3.98
Lower (LOT-R≤13)
ref
.
Mother’s perceived ability to fulfil family, work or other responsibilities when child was 2 years old
It is never or sometimes difficult
2.03
1.10 to 3.75
It is difficult most of the time/it is always difficult
Ref
.
Time it takes child to fall asleep at night (in general)
30 min or less
2.17
1.10 to 4.27
More than 30 min
Ref
.
When child started sleeping through the night
Before 2 years
2.83
1.32 to 6.07
Is not sleeping through the night yet
Ref
.

p Value
0.010
.
0.023
.
0.026
.
0.008
.

LOT-R, the Life-Orientation Test-Revised; BITSEA, the Brief Infant-Toddler Social and Emotional Assessment.

Maternal social support has previously been identiﬁed
as a protective factor for child development outcomes.21 34 Our ﬁndings extend the current research by
suggesting that, among mothers with poor mental
health, establishing a strong social support network as
early as possible in pregnancy has ongoing protective
effects on children’s development up to age 2. Primary
care, public health, prenatal and parenting programmes
could inform parents about the importance of establishing a social support network, and help parents identify
places where support networks can be developed in
community and other settings. Indeed, this is supported
by a Swedish study that found that participation in childbirth and parenthood education classes in the postpartum period expanded the social network for new
mothers.35
Optimism was identiﬁed as a protective factor for
child behavioural development among children cared
for by mothers with mental health problems. Optimism
is deﬁned as a relatively stable, general tendency of individuals to expect positive outcomes in life.36 In this
study, maternal optimism was measured during pregnancy, but given the stability of this trait over time, it is
likely that mothers reporting higher optimism during
pregnancy would continue to report higher optimism in
the early parenting years. Optimistic individuals are
more likely to adapt to stressors more effectively,37 suggesting that optimistic mothers may be better able to
adapt to their new role as a parent and the associated
challenges of raising a young child. Optimism has also
been linked to positive parenting practices.38 These ﬁndings, linking maternal optimism to improved coping
with stress and effective parenting practices, may help to
explain how maternal optimism may play a role in children’s behavioural development. Although dispositional
optimism is a relatively stable trait, research indicates
that, to some extent, optimism can be taught,39 and
therefore early intervention and parenting programmes
could include content aimed at cultivating maternal
optimism.
6

Mothers were asked to describe their ability to fulﬁl
family, work or other responsibilities (eg, volunteer
work, household duties and other children) since giving
birth to their child. Among mothers experiencing poor
mental health, those who reported ‘it is difﬁcult most of
the time’ or ‘it is difﬁcult all of the time’ were more
likely to have a child with a social–emotional delay or
behaviour problems at age 2 compared with mothers
who reported ‘it is never or sometimes difﬁcult’. This
concept of challenges and conﬂict among women’s life
roles has been well documented in the literature.40
Challenges with balancing family and work roles is associated with increased rates of depression, stress, anxiety
and lower life satisfaction.40 Parental stress and poor
maternal coping have been found to be associated with
child behaviour problems.41 Our ﬁndings suggest that
supporting new parents with strategies to prevent
parents from feeling overwhelmed with balancing their
roles and responsibilities provides an opportunity to
improve early child social–emotional and behavioural
development in contexts of poor maternal mental
health.
An association between early childhood television
exposure and child behaviour problems has previously
been reported.42–44 Our ﬁndings add to the current
research by suggesting that limiting all forms of screen
time, including television, computers, tablets and smartphones to <1 hour per day, may decrease the risk of
developmental delay in young children exposed to poor
maternal mental health. Since society, including young
children, spends more time on tablets, smartphones and
computers, it will be important in future research to
consider screen time from all types of media, not just
television viewing. Limiting all forms of screen time to
<1 hour per day at age 2 may provide a simple strategy
to share with parents of young children to protect
against developmental delays.
We further examined protective factors for child development problems among the remaining group of families without identiﬁed maternal mental health risk
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(results not shown). Although some protective factors
were common to both groups, others were speciﬁc to
families with mental health risk, which supports the suggestion for targeted interventions. Unique protective
factors in high-risk settings included higher social
support in pregnancy and relationship happiness in the
ﬁrst postpartum year; these factors were not found to be
protective in low-risk settings. Common protective
factors, improving mother’s coping skills to balance
work and family life, enhancing maternal optimism in
the early parenting years, limiting children’s screen time
and establishing good sleep habits, suggest opportunities
to apply universal intervention strategies.
A limitation of this study was the use of parent report
measures, the ASQ and the BITSEA to operationalise
the child development outcomes instead of clinical diagnosis. Therefore, the child development outcomes are
based on parents’ perceptions of their child’s development and the possibility for misclassiﬁcation must be
considered when interpreting the ﬁndings of this analysis. For example, children whose parents do not
express concerns about their child’s development may
be delayed, and children whose parents identify concerns may not actually be experiencing clinically relevant developmental problems. However, both the ASQ
and BITSEA were selected in this study because of the
established reliability and validity,15–17 their practical use
in a written questionnaire, and their widespread use in
clinical and research settings. We further acknowledge
that these scales have a generally low positive predictive
value (PPV); despite good reliability and validity, scales
with low PPVs warrant caution in interpretation, especially in terms of clinical relevance of development and
behavioural problems.
We cannot discount the possibility of reporting bias in
that some of the protective factors identiﬁed might have
a different meaning among mothers with mental health
risk (eg, optimism, relationship happiness) or reverse
causality bias, given that some factors examined
occurred at the same time point as our outcomes. As for
the child outcomes, all protective factors were selfreported, and a more detailed assessment of important
protective factors, such as stimulation and nurturance,
was not available, which could also lead to potential misclassiﬁcation and residual confounding. Finally, given
the large number of protective factors examined among
the subgroup of families at maternal mental health risk,
there is risk for type 1 error, even with the conservative
p value of 0.1 that was used in the bivariate analysis.
The sample recruited in this study reﬂects the sociodemographics of the pregnant and parenting population
in Calgary, Canada.14 However, these sociodemographics, including the percentage with postsecondary
education, higher income and married/common law,
may be higher than that observed in other populations,
and therefore the generalisability of our ﬁndings to
other populations should be interpreted with caution.
Comparison of AOB participants at the time of

recruitment to provincial and national statistics show
that a greater proportion of women in AOB had higher
incomes and were married. In addition, there is the
potential for selection bias given the attrition and different sample characteristics between participants at
recruitment and those remaining at 2 years; those
remaining at follow-up in the early years were more
likely to have higher SES, to be older, to be in a stable
relationship and to be born in Canada.
CONCLUSIONS
This study further supports previous ﬁndings that poor
maternal mental health through the perinatal and ﬁrst
two postpartum years is common, affecting more than
one in four mothers. We identiﬁed key modiﬁable
factors that are protective against developmental delays
at age 2 in the presence of poor maternal mental
health. Further research and evaluation of interventions that enhance mother’s social support, relationship happiness, optimism, and coping with balancing
family, work and life roles is warranted. Similarly, identifying evidence informed strategies for supporting
parents to optimise children’s sleep from infancy to
age 2 and educating parents about limiting screen
time from all sources in the early years offers opportunities to positively inﬂuence early child development. Some potential strategies include engaging
public health nurses during well-child clinic visits,
which are visits that occur mainly for the purpose of
immunisation and other needs including postpartum
depression screening and psychosocial assessment in
the ﬁrst postpartum year in Alberta. Further research
is warranted to examine protective factors in the presence of severe and chronic maternal mental health
problems (ie, trajectories) using more data waves. This
work is currently underway.
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